S1 Calculations
To calculate the fractions of neutral and charged species Eq. (S1) and Eq. (S2) were used for acids and bases, respectively. f n,a = 1 1 + 10 pH−pK a (S1)
f n,b = 1 1 + 10 pK a −pH (S2)
The used pK a values are listed in Table 1 in the main manuscript.
For all substances the pH-dependent partition coefficient D P was calculated for each pH. As explained in the main manuscript a MATLAB Code using a nonlinear least-square solver was operated to estimate the partition coefficients K P,n and K P,i for the neutral and the ionic species, respectively for both types of plastic particles. Subsequently the theoretical D P,calc were calculated for each pH using Eq. (S3).
To compare each of the measured D P s with the theoretical D P,calc , for each pH, each compound, and the two different types of microplastics error calculations were performed as specified in the manuscript. 
S2

S2 Particle Properties
S3 Results for Polyethylene Particles
The measured partition coefficients between the chosen contaminants and polyethylene are listed in Tables S1, S2 , and S3 for pHs of 4, 7, and 10, respectively. Comparison between estimated and measured partition coefficients are shown in Figures S2, S3 , and S4 for acids, bases, and neutrals, respectively. 
S4 Results for Polystyrene Particles
The measured partition coefficients between the chosen contaminants and polystyrene are listed in Tables S4, S5 , and S6 for pHs of 4, 7, and 10, respectively. Comparison between estimated and measured partition coefficients are shown in Figures S5, S6 , and S7 for acids, bases, and neutrals, respectively 
S5 Isotherms
To evaluate sorption mechanisms for pollutants on PE and PS, we measured sorption isotherms. As sorbates phenanthrene (PAH), dibenzofuran (O-Heteroclylic), and dibenzothiophene (SHeteroclylic) were used. The best fit for sorption on PE resulted in a linear isotherm whereas sorption on PS could best be described by a power function indicating nonlinear sorption mechanisms ( Figure S8 ). R-squared values for all six isotherms were >0.98. The exponents of the fitted power functions were in the range of 0.75 − 0.78. N 2 -BET measurements were used to determine surface area and pore volumes of the different plastic particles. While PE is nonporous and had a surface area of 0.098 m 2 g −1 (the applied method was not able to determine a pore volume), PS can be characterized as a porous material with a surface area of 0.6518 m 2 g −1 and a pore volume of 0.0032 cm 3 g −1 . Thus, different sorption isotherms can be explained by different involved mechanisms since pore-filling mechanisms may play a role in partitioning to PS. Figure S8 : Sorption isotherms for phenanthrene (blue), dibenzofuran (red), and dibenzothiophene (green). Both axes scaled logarithmic. Crosses and circles show sorption to PE and PS, respectively.
